Overexpression and biochemical characterization of a thermostable phytase from Bacillus subtilis US417 in Pichia pastoris.
The overexpression of the native gene encoding the thermostable Bacillus subtilis US417 phytase using Pichia pastoris system is described. The phytase gene, in which the sequence encoding the signal peptide was replaced by that of the α-factor of Saccharomyces cerevisiae, was placed under the control of the methanol-inducible promoter of the alcohol oxidase 1 gene and expressed in Pichia pastoris. Small-scale expression experiments and activity assays were used to screen positive colonies. A recombinant strain was selected and produces 43 and 227 U/mL of phytase activity in shake flasks and in high-cell-density fermentation, respectively. The purified phytase was glycosylated protein and varied in size (50-65 kDa). It has a molecular mass of 43 kDa when it was deglycosylated. The purified r-PHY maintains 100% of its activity after 10 min incubation at 75 °C and pH 7.5. This thermostable phytase, which is also active over broad pH ranges, may be useful as feed additives, since it can resist the temperature used in the feed-pelleting process.